Objective: Gambling has exploded in popularity, but pathological gambling (PG) is infrequently diagnosed. The objectives of this study were to calculate the prevalence of PG in a psychiatry clinic, to determine whether PG is underdiagnosed, and to analyze risk factors for PG. Methods: A survey was completed by 584 outpatients presenting to the Naval Medical Center Portsmouth psychiatry clinic over 6 months. Epidemiological data, smoking status, and alcohol use were assessed, and the South Oaks Gambling Screen was administered. Results: The prevalence of PG determined with the South Oaks Gambling Screen was 1.4%. The electronically documented prevalence of PG was 0.04%. Male subjects, smokers, and subjects with an alcohol problem were more likely to have a gambling problem. Active duty members did not have statistically significantly higher rates of PG. Conclusions: PG is markedly underdiagnosed. Military members are not at elevated risk for PG, relative to their dependents. Further research and greater awareness of PG are needed.
Introduction
G ambling has become a great American pastime. An estimated one-half trillion dollars is wagered annually in the United States. 1 The proliferation of lotteries, casinos, sports gambling, and Internet-based casinos, along with increased social acceptance of gambling, has amplified gambling problems. The National Gambling Impact Study Commission estimated the cost to society from problem gambling at $5 billion per year. 2 Pathological gambling (PG) is a Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) psychiatric diagnosis and has been associated with several comorbid disorders. In one study, those with a gambling problem were 3.3 times more likely to have had major depression, 3.3 times more likely to have a history of alcohol abuse or dependence, and 2.1 times more likely to have a history of nicotine dependence. 3 In another survey, 12.9% of heavy drinkers had one or more gambling-related problems, compared with 5% of nondrinkers. 4 Suicide has also been associated with gambling; 13 to 20% of those with PG attempt suicide at some point in their illness course. 5 PG rates are on the rise. A national study in 1975 estimated the prevalence of PG at ϳ0.7% overall, with 61% of adults placing a wager in their lifetimes. 6 A cross-sectional survey of 1,394 adults in Wisconsin presenting to their primary care physicians in 1997-1998 revealed that Ͼ80.0% of the patients had gambled and 6.2% met the criteria for gambling disorders. 7 A 1999 metaanalysis of studies performed in the past several decades in North America revealed a lifetime prevalence rate for PG of 1.6%. 8 Conceivably, the prevalence of PG among psychiatry outpatients could be even higher; however, no studies for this population were found during a literature review.
Many previous studies indicated that the most at-risk categories from an epidemiological viewpoint are young unmarried men. 9 Because this describes a large part of the military, military members may be at particularly elevated risk for PG. There are no dedicated studies examining the prevalence of PG in the military, but several large-scale epidemiological studies questioned military personnel regarding gambling-related problems as a subset of behaviors as part of screenings in 1992, 1998, and 2002 (the Department of Defense [DoD] Survey of HealthRelated Behaviors among Military Personnel). The lifetime prevalence of probable PG was 2.0 to 2.3% in those surveys and has changed little since 1992. 6 In the surveys, 6.3 to 8.1% of military members had at least one gambling-related problem. 6 The lifetime prevalence of PG throughout the DoD according to the 2002 survey was 1.2% with the strict criteria (five or more DSM-IV symptoms) and 2.3% with the less-strict criteria (three or more DSM-IV symptoms). 6 This study hypothesizes that, despite the rising popularity of gambling and the association of PG with several comorbid conditions, psychiatrists often do not screen for this disorder. The objectives of this study were to calculate the prevalence of PG in a military psychiatry clinic, to determine whether PG is underdiagnosed, to analyze risk factors for PG, including whether military members are at elevated risk, and to examine the popularity of different types of gambling.
Methods
Over a 6-month period, all outpatients were asked to participate in the study upon their initial visit to the Naval Medical Center Portsmouth psychiatry clinic. In the clinic, all new patients are given a packet of questionnaires and rating scales, to assist providers in collecting information for diagnosis and treatment planning. A packet titled "Gambling Survey" was offered at the same time but was not attached to this packet of questionnaires. The survey was clearly marked as being voluntary and anonymous. Background information collected included age, race, rank, marital status, smoking status, and alcohol use. Age and rank were grouped into broad categories, to protect patient anonymity in the survey. The subjects included active duty members, retirees, and dependents of adult age. Children and adolescents were not included. Patients present- ing for follow-up visits were not included, to ensure that they did not complete the survey more than once.
The South Oaks Gambling Screen (SOGS) is a screening tool in which three or four positive responses indicate potential PG and five or more positive responses indicate probable PG. The maximal total score is 20. A diagnosis of PG was given to subjects scoring Ն5 on the SOGS. Subjects scoring Ն3 on the SOGS were diagnosed with problem gambling for the purposes of this study. The SOGS has been statistically validated and highly correlated with DSM-IV symptoms for use in screening for PG. 10 To determine alcohol use, the CAGE questionnaire was included as part of the survey. The CAGE questionnaire is a four-question, self-rated scale used as a brief screening tool for alcohol abuse. Two or more questions answered affirmatively represent a strong indicator for alcohol abuse, whereas a score of 1 detects ϳ90% of those with alcohol abuse, with a 48% false-positive rate. 11 Patients were scored from 0 to 4 on the CAGE questionnaire, and those scoring Ն2 were classified as having an alcohol problem. Nicotine use was assessed simply by asking patients whether they were smokers.
Subjects
A total of 584 surveys was collected (see Table I for details of the patient demographic data). Many participants did not complete the survey in its entirety; however, all available data were incorporated into the analysis. Just more than one-half of the subjects were male (n ϭ 273; 53.0%). A majority were Յ30 years of age (n ϭ 298; 51.8%), Caucasian (n ϭ 381; 72.7%), and married (n ϭ 317; 63.0%). A majority of subjects identified themselves as active duty members (n ϭ 360; 74.4%). There was not a separate category for retirees; presumably they identified their terminal rank and were included as active duty members. The number of retirees seen in the Naval Medical Center Portsmouth psychiatry clinic is very low, however, and presumed to be insignificant. Slightly more than one-third of the subjects (n ϭ 201; 34.5%) identified themselves as smokers. Those with an alcohol problem, as defined by a CAGE score of Ն2, constituted 15.1% of the population (n ϭ 88).
Record Review
A review of the electronic diagnostic coding for all new outpatients presenting to the Naval Medical Center Portsmouth psychiatry clinic in 2004 revealed a total of two patients diagnosed with the International Classification of Diseases code for PG (code 312.31). Based on the total number of new outpatients seen in 2004 (n ϭ 5,661), the prevalence of diagnosed PG was 0.04% during this period.
Statistical Analyses
To determine statistical significance for the effects of the independent variables on gambling problems, as measured by the mean SOGS scores, several tests were used. The t test was used for the independent variables of gender, smoking status, and alcohol problem. Analysis of variance was used to compute statistical significance for the independent variables with more than two categorical values, and the 2 test was used for analysis of the risk factors for PG. Table I lists the mean SOGS scores for each subcategory of independent variables. Male subjects, smokers, and subjects with an alcohol problem had statistically significantly higher mean SOGS scores. The analysis of rank was also significant; however, this result was based on the presence of high SOGS scores for the only two warrant officers present in the study. When these two patients were removed from the analysis, there was no effect of rank on SOGS scores. Diagnosis of PG The prevalence of PG (SOGS score of Ն5) for the overall population in this study was 1.4% (n ϭ 8). The prevalence of problem gambling (SOGS score of Ն3) was 2.7% (n ϭ 16). During the 6-month course of this study, only one patient of 2,411 was diagnosed as having PG, as documented in the electronic record via diagnostic coding. Therefore, the documented prevalence of PG in the course of this study was only 0.04%, which was the same as the documented prevalence of PG over the course of the year 2004. Of note, with 584 surveys returned from 2,411 possible participants, only 24.2% of patients eligible for the survey actually completed it.
Results

Mean SOGS Scores
Risk Factors for PG
The prevalence of PG for various subpopulations is presented in Table II , with p values and odds ratios with confidence intervals where applicable. Male subjects were at much higher risk, because no female subjects met the criteria for PG. The odds of subjects with an alcohol problem having PG were 5.6 times greater than the odds for those without an alcohol problem. The odds of a military member having PG were 2.4 times greater than the odds for dependents. However, the prevalence of PG did not differ to a statistically significant degree between the active duty population and subjects not in the military (p ϭ 0.395). Smokers had 3.2 times greater odds of having PG, compared with nonsmokers, although again the results were not statistically significant (p ϭ 0.094). Age, race, marital status, and rank did not have a statistically significant effect on the prevalence of PG.
Types of Gambling Engaged In
The most popular forms of gambling ever participated in for the entire population were lottery (n ϭ 342; 58.6%), casino (n ϭ 262; 44.9%), electronic gaming machines (n ϭ 229; 39.2%), and cards/poker (n ϭ 178; 30.5%). Among active duty members, a lottery was the mostly popular outlet for gambling on a weekly basis (9.2%; n ϭ 33). The second most common form of gambling on a weekly basis for active duty members was playing cards or poker for money (n ϭ 15; 4.2%). Figure 1 delineates the most common forms of gambling in which military members in this study took part on a weekly basis. Only 1.1% (n ϭ 4) of active duty members gambled on the Internet on a weekly basis, with 5.8% (n ϭ 21) trying Internet gambling at least once in their lifetimes.
Discussion
This study supports the hypothesis that PG often goes unrecognized. The anonymous survey yielded an overall rate of PG of 1.4%, compared with a rate of 0.04% via documented electronic coding. Minimization of gambling problems by patients makes screening for gambling problems in high-risk populations, such as those seen in psychiatry clinics, particularly important. Mood disorders and substance abuse disorders in particular should raise suspicion regarding potential PG. Suicide may be associated with PG as the desperation phase sets in. Continuing to screen for a gambling disorder during the course of psychiatric treatment may help prevent progression to a terminal or hopeless phase of the disease, leading to correspondingly lower rates of suicide and other comorbid psychiatric conditions. In this study, alcohol abuse, smoking, and male gender were identified as risk factors for gambling problems. These findings are not surprising and are similar to those of many previous studies that confirmed these associations. 9 Age, race, marital status, and rank did not have statistically significant effects on the prevalence of PG. The analysis of age as a risk factor for gambling is problematic in this study, because of the nonspecific grouping of age into 4-or 5-year intervals. Although the data were not statistically significant, there was something of a bimodal distribution of gambling problems in certain age groups; subjects 17 to 20 years of age represented the first peak, with a second peak for those 35 to 39 years and 40 to 44 years of age.
Military members had higher rates of PG, relative to their dependents; however, the results were not statistically significant. The lack of statistical significance occurred despite the fact that men, who have much higher rates of PG than women, constituted a large majority of the active duty population but a very small percentage of the dependent population in this study. In the 2002 DoD Survey of Health-Related Behaviors Among Military Personnel, male subjects made up 83.1% of the eligible participants throughout the DoD. 6 In this study, 71.7% of the active duty population was male. In contrast, among the 124 dependents in this study, only nine (7.2%) were male. An additional consideration with regard to the prevalence of PG among military members is that retirees were not differentiated in the survey and thus were combined with active duty members for statistical analysis. It should also be noted that the prevalence rates of PG cited in this study and the DoD studies are lifetime prevalence rates. Therefore, a patient could have had a gambling problem even before joining the military. Nevertheless, the prevalence of PG for military members, relative to their dependents, was not significantly different. This finding is similar to results of previous studies showing that military members have equal or lower rates of PG, compared with the general population. 6 Because the majority of military members are male and historically men are known to avoid medical and psychiatric treatment generally, in comparison with women, the limited sample population of this study may not represent the military population as a whole. In other words, female military members may be more likely to seek psychiatric treatment than male military members. Therefore, an over-representation of female military members could have skewed the results to lower rates of PG in the total military population sampled in this study (considering that women have lower overall rates of PG). In fact, among military members only, the percentage of women in this study was 28.3%. Because men make up ϳ83.1% of the nation's military but constituted only 71.7% of this population sample, overall rates of PG among military members may indeed be slightly higher than reported in this study. However, because this sample represented patients specifically seeking psychiatric treatment and was not a general sample of the military population, selection bias for those with psychiatric problems could result in higher rates of PG in this study than in the overall military population.
The sampling of new outpatients presenting to the clinic should also be considered with respect to its effects on the prevalence of PG. This survey was offered to all patients, but it was also clearly marked as being voluntary. Conceivably, those with a gambling problem who were in the military might have avoided completing the survey because of concerns about confidentiality and potential repercussions in their careers, despite the stated anonymity of the survey. Alternatively, the survey might have spurred those with concerns about their gambling activity to participate in the study.
The analysis that PG has been historically underdiagnosed deserves consideration. To determine the prevalence of PG in an earlier time period, the electronic medical records of all new outpatients from 2004 were reviewed, to see which were given a diagnosis of PG when the encounter was coded. It is possible that PG was recognized as a problem during the evaluation but was considered a secondary diagnosis and therefore not coded. In addition, a diagnosis of bipolar disorder would nullify a diagnosis of PG for a patient with a gambling problem, according to DSM-IV nosology. In fact, this may be a relatively common occurrence; in a study of outpatients with PG, 24% met the criteria for bipolar disorder. 12 These factors could have led to lower rates of diagnosed PG, but a gambling problem might not have gone unrecognized in those encounters. An alternative explanation for the discrepancy between the screening prevalence of PG (1.4%) and the clinically diagnosed prevalence (0.04%) is that the SOGS is only a screening tool, and it may overestimate the true prevalence of PG. Perhaps when further clinical evaluation was performed, a formal diagnosis of PG was ruled out more often.
According to our literature review, this is the first study to determine the prevalence of PG specifically among patients presenting to a psychiatry clinic. This study is also the first known dedicated study of the prevalence of PG in a military population. Overall, the prevalence of PG in this study did not differ substantially from results of studies in other populations. This study adds to the body of research regarding the prevalence and epidemiology of PG. This is the first study presenting data regarding the types of gambling done by military members, which previously was listed as a limitation of the 2002 DoD survey. 6 The types of gambling engaged in seem roughly correlated with the availability of the various gambling outlets. The lottery was the most common gambling activity, and some type of lottery is present almost universally throughout the country. Playing cards for money is readily available and promoted among groups of friends. Churches and other organizations sometimes offer "casino nights" and bingo as fundraising opportunities. The lack of casinos within the local area of the study might have led to relatively lower rates of gambling. Replication of this study in military psychiatry clinics on bases with close proximity to slot machines and casinos (such as overseas bases and bases in southern California and Nevada) is a potential future area for investigation. Despite the widespread adoption of the Internet throughout American society, this forum for gambling proved to be the least popular of the gambling options presented. This might have been one of the most surprising results of the study. The blocking or firewall protection on government computers against Internet sites related to gambling might have contributed to the relative lack of gambling via the Internet.
Conclusions
PG is markedly underdiagnosed and therefore is likely often unrecognized among new patients presenting to the Naval Medical Center Portsmouth psychiatry clinic and, by extension, other primary care and psychiatry clinics. The prevalence of PG and the epidemiological risk factors for PG in this study were similar to findings in previously published studies. Military members did not have statistically significantly higher rates of PG, relative to their family members. Further research promoting greater awareness of PG may lead to better recognition and improved mental health treatment plans for patients and their families.
